selfsufficiency in rice. The country has taken a number of measures to stimulate production in particular in 2011 it launched the National Rice Development Strategy (NRDS) 2011-2015, which aimed at making the country self-sufficient in rice by doubling rice production within 5 years (2011) (2012) (2013) (2014) (2015) , and increasing production and productivity of locally grown rice by 25% and 75%, respectively by 2015.
Recognition of socio-economic differences among farmers, inputs used, and farming methods and their effects on rice production is important for any transformation of the Zambian rice sector. It is against this background that this study attempted to assess the socio-economic factors affecting rice production among small-scale farmers in Western Province the major rice producing area of Zambia.
Understanding of the influence of some socio-economic factors is necessary for designing measures for improving productivity of rice farmers in this area. There is dearth of empirical literature on the influence of socio-economic factors on rice production in Zambia. Hence, this study examines the factors affecting rice farmers' output in Western province largest rice-producing provinces in the country.
EMPIRICAL REVIEW OF DETERMINANTS OF RICE OUTPUT
Various studies have examined the influence of socio-economic factors on crop output and productivity. Empirical studies on rice have pointed that like the basic inputs namely: seed, fertilizers, pesticides, irrigation and appropriate management, socio-economic factors have significant influence on rice production at farmer's level and also on productivity. A study by Osanyinlusi et al. (2016) examined the determinants of rice farmers' productivity in Ekiti State of Nigeria and found that farm size, level of education and quantity of fertilizer were positively and significantly related to productivity, while years of farming experience and quantity of seeds used were negatively related. Anoja and Unaeze (2008) using a multiple linear regression model found that years of education and land size significantly influence farmers' rice output in Enugu state in Nigeria. Julius and Chukwumah (2014) examined the effects of socio-economic factors on small-scale rice farmers' output in Abuja State, Nigeria using a semi-log function and found that fertilizer application, cost of chemicals, farm size and quantity of seed were significant factors influencing rice output.
In Ebonyi State of Nigeria, Nwaobiala and Adesope (2013) used a Cobb-Douglas regression model to assess determinants of smallholder rice production systems. The results showed that the positive determinants of output of upland rice were age, faming experience, farm size, variable inputs and capital was negative. In the case of swamp rice, the Cobb-Douglas regression estimates showed that coefficients of education, labor cost, farm size, variable inputs and farm income were positively signed and capital was negative.
Mbam and Edeh (2011) assessed the determinants of farm productivity among small-holder rice farmers in Anambra State in Nigeria. They used log-linear functional form and found that farm size, cost of labour and frequency of extension visit were negatively related to farmers productivity levels and the positively signed factors were years of education, fertilizer and use of improved variety.
The reviewed literature confirmed that socio-economic factors influence the productivity of crop farming including rice. The effects of these factors tend to the region specific and as such the influence played by these factors on Zambian small-scale rice farmer need to be analyzed.
METHODOLOGY

Study Area and Data Collection
The study was carried out in Lukulu district in the Western Province of Zambia. It is situated in the northern part of the province. The district is mostly on the plain, the eastern part sits on Sioma plain and the western part is covered by the Zambezi floodplain. The district falls under agro-ecological region IIb, receives medium rainfall ranging from 800 mm to 1,000mm per annual and temperature of 20o to 28o Celcius. It gets flooded in the rain season, and has good potential for rice production. Farmers grow maize, sorghum, and rice and keep pigs and cattle.
Purposive sampling and simple random sampling techniques were used in selecting respondents. First the district was purposively selected out of the 16 districts in Western Province based on high concentration of rice farming. Secondly, six (6) agricultural camps were purposively selectedin district. Finally, 20 farmers were randomly selected per agricultural camp and interviewed using a Socio-Economic Factors Affecting Rice Production among Smallholder Farmers in Lukulu District, Western Zambia structured questionnaire. The information collected included socio-economic aspects, farm characteristics; rice production inputs viz. farm size, labor, agrochemicals, fertilizer and rice output. The data was collected during collected during February and March 2017. A total sample 120 smallholder rice farmers were interviewed for this study and 81 useable questionnaires were used in this analysis.
Data Analysis
Descriptive and inferential statistics were used to analyze the data. These included mean, standard deviation and frequencies; whilst the inferential statistics included regression analysis to determine the factors affecting rice output among small-scale farmers.
Analytical Model
The analytical framework used in the study was based on the production function. The regression analysis was used to determine the relationship between rice farmers' socioeconomics characteristics and rice production. A Cobb-Douglas production function was used to determine the factors that influence rice production among small-scale farmers. The regression model was specified as: (1) Equation 1 was then linearized by taking the natural logarithm, which then yielded the following model:
Ln Y= β 0 + β 1 lnX 1 + β 2 lnX 2 + β 3 lnX 3 + β 4 lnX 4 + β 5 lnX 5 +… +β 12 lnX 12 + u (2) Where; Y = total rice output (kg); X 1 = Seed(kg); X 2 = land size (Ha) X 3 = Fertilizer (kg);X 4 = Agrochemicals (lts); X 5 = labour (man days); X 6 = Gender of rice farmers; X 7 = Extension (visits); X 8 = Experience rice farming (years); X 9 = Distance (km); X 10 =Off-farm income dummy; X 11 = Line planting dummy; X 12 = Improved seed used (dummy); β 0 = constant term; β i , = coefficients of the regression model; Ln = natural logarithm, and U = error term variable. All the other variables included in the model were expected to positively affect farmers' rice output. The exceptions were gender and off-farm income which were assumed to be ambiguous and distance which was expected to negatively affect farmers' rice output. Table 1 presents the descriptive statistics of selected socio-economic characteristics of small-scale rice farmers in this study. The average age of the rice farmers was 43.3 years. Half of the respondents (49.4%) were between the age of 20 to 40 years and these were at most productive stage of their life. Another half of the respondents (50.6%) were above 40 years old. This suggests that rice farming in the study area has attracted both young and old generations. It was also revealed that 51% of the respondents were male and 49% were female, implying that both sexes were equally involved in rice farming in the study area. Majority of the rice farmers were married (58%) and the rest were not. The average size of the household was 6.5 persons. This indicates that most households were endowed with enough hands (or family labor) to assist with farming operations and off-farm income activities. About 45.7% of the rice farmers were engaged in off-farm income generating activities. The frequency distribution of education showed that 22.2% had primary education, 38.3% basic education (grade 7 to 9), 32.1% had secondary education, and 7.5% had no formal education. This indicates that most rice farmers in the study area have low levels of education (below secondary) and that may hinder their understanding and application of improved rice farming technologies.
RESULTS AND DISCUSSION
Socio-Economic Characteristics of Respondents
Table1. Distribution of respondents according to socio-economic characteristics
The respondents in the study area had an average of 7 years of experience in rice farming. Majority of rice farmers had traditional land ownership (72.8%) and the rest (27.8%) used rented or borrowed land from other farmers. Crops grown in addition to rice included maize, sorghum and millet.
Adoption of improved rice farming technologies is important for increasing productivity of smallholder agriculture. Improved rice technologies practiced by the rice farmers in the study area included: row or line planting, fertilizer application, herbicide application and using improved rice seed varieties. About 25% of respondent planted improved rice varieties, and the rest used recycled seed (75%). Most farmers used recycled seed because it was readily available and cheaper than improved seed. About a third (34%) of respondents planted rice in rows or lines instead of broadcasting. For cultivation, some farmers were using hoe-technology (28.4%) and others used hired oxen since majority of respondent (70%) did not own any cattle. The area planted to rice ranged between 0.5 and 2 hectares, with an average rice planted area of 1.17 ha, and average rice produced was 1983.3 kg per farm during 2016.
Quantity of rice produced was between 7000 and 4500 kg, with an average of 1983.3 kg per farm. The average farm size was 3.69 Ha, out of which 1.17 Ha was planted to rice. In terms of average yield per hectare, the farmers in the study area obtained 1,676 kg per hectare. This indicates that most farmers faced low rice productivity since their actual yields were below the potential yield of 3 tons per hectare which is attainable from improved rice varieties.
The various production inputs used in rice production included seed, land, agrochemicals (herbicides), fertilizer and labor. The average amounts used were 8.25kg of seed, 184.2 kg of fertilizer, 6.33 liters of agricultural chemicals and 57 man days of labor (see Table 2 ). Distribution of rice production indicated that, rice output of majority of rice farmers (40.7%) was below 1500 kg, while 33% of farmers had between 1500 -2000 kg of rice output, and 26% of farmers produced above 2000 kg of rice. This showed that majority were low producers with production of less than 2000 kg of rice. 
Table2. Descriptive statistics of selected variables used in the regression
Regression Results of the Estimated Production Function
The results in Table 4 reveal that 76.9% of the variation in rice production is explained by the variables in the model. The result indicate that rice production was positively and significantly influenced by land size (p<0.01), seed quantity used (p<0.05), agrochemical application (p<0.01), labour (p<0.05), gender (p<0.01), extension contact (p<0.10) and line planting (p<0.01).
Table4. Multiple regression analysis showing influence of selected socio-economic factors onrice production. The coefficients of seed (0.488) and agrochemicals (herbicides) (0.306) were positively signed and significant at 5% and 1% level of probability, respectively. The result is consistent with a priori expectation and agrees with the findings of Onyenweaku et al., (2010) and Basorun et al. (2012) that there was a positive relationship between agrochemicals and quantity of rice seeds used in rice production in Nigeria. The coefficient of land size (0.425) was positive and highly significant at 1% level of probability. This implies that an increase in rice land size will result to an increase in the output of rice in the study area. This is in agreement with a priori expectation. This result is in conformity with the findings of Ezeh (2006) , Anoja et al. (2008) and Nwaobiala (2013) who found that farm size has positive influence on the output of rice in Nigeria. The coefficient of labor (0.162) was positive and significant at 5.0% level of probability. This implies that an increase in the number of man-days of labor will lead to an increase in rice output in the study area. This agrees with a priori expectation and conforms to the findings of Nwaobiala, (2013) who found a positive relationship between cost of labour used by IFAD farmers and their farm output in Abia and Cross River States, Nigeria. As expected contact with extension workers had a positive significant (p<0.10) relationship with rice output. This suggests that farmers experience higher rice output as more contacts are made with extension agents in the study area. This supports the findings Osanyinlusi et al (2016) which reported that extension services enhanced farmers' productivity in Nigeria. It also concurs with the findings of Hoque and Haque (2014) that information source (extension) positively influenced profitability of rice seed production in Bangladesh. Off-farm income had a negative and significant (p<0.05) influence on rice output. This implies that any increase in farmer participation in off-farm income-generating activities, reduces time for rice cultivation and leads to a decrease in rice production. Thus off-farm income participation is a significant determinant of rice output in the study area. The coefficient of line planting (0.280) was positive and significant at 1% probability level. This result agrees with apriori expectation. This implies that improving the method of planting from broadcasting to line or row planting would increase rice output in the study area.
Variables
